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ases (13%) showed early loss of reduction in the Kirschner wire
nly ﬁxation group requiring revision surgery. All fractures united
t ﬁnal follow-up.
Conclusions: Inappropriately treated lateral humeral condyle
ractures have serious implication as these fractures are intra-
rticular in nature. Although Kirschner wire ﬁxation offers the
dvantage for being easy and inexpensive, the rate of early loss
f reduction is high (13%). We recommend either screw ﬁxation or
combination of Kirschner wire and screw ﬁxation for displaced
ateral humeral condyle fractures as this technique provides amore
table and secure ﬁxation of the fracture.
oi:10.1016/j.injury.2010.07.398
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he ‘Cushion Effect’ of humerus
ark Chong, Dhirendra Mahadevaa,b,c, Guy Broomea,b,c, Stewart
anga,b,c
Department of Orthopaedic, Cumberland Inﬁrmary, UK
Royal Wolverhampton Hospital, UK
University of Michigan, USA
Introduction: Prior studies from Motor Vehicle Crash analysis
dentiﬁed a correlation between the biomedical thresholds (body
ass index) and injury pattern. Protection to the abdominal viscera
uring car crashes may be attributable to an increase in insulat-
ng tissue, or a “cushion effect”. We investigated this phenomenon
elating to the upper extremity region.
Method:Wequeried all occupantswith upper extremity injuries
n frontal collisionwithin the U ofM CIREN database between 1997
nd 2004. The aim was to investigate the relationship between the
ccupant ‘body’ factors and the pattern upper extremity injuries
ollowing a frontal impact collision.
Results and discussion: The majority of the injuries sustained in
he upper limbs were soft tissues type. (67.6% soft tissue vs. 32.4%
ractures). There were 144 fractures to the upper extremity, 12.5%
ere ‘open’ fractures. Noted that occupants who sustained frac-
ures were on average 6.7 kg leaner than those who sustained soft
issue injuries ((84.5 kg soft tissuegroupvs. 77.86kg fracture group,
< 0.05). 74.5% of the fractures sustained in the upper extremity
ccurred distal to the elbow (less soft tissue cover), whereas soft
issue injuries predominated in the humerus. Furthermore, most
f the injuries sustained in the clavicle (being more superﬁcial, less
oft tissue cover)were fractures rather than bruises.We postulated
hat there may be a protective effect of insulating tissue; ‘cushion
ffect’ towards protecting the content from serious harm, in this
ase the humerus.
Conclusion: To advance occupant protection, it is important to
nderstand the differences in individual variability in affecting
njury tolerance inhigh-energy trauma. The ‘cushioneffect’ demon-
trated in the upper extremity region is similar to the phenomenon
itnessed in the abdominal region.
oi:10.1016/j.injury.2010.07.399
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natomically contoured lockingplate ﬁxation for unstable frac-
ures of the lateral clavicle
.K. Rath, R.S. Kotwal, H. Pullen, R. EvansUniversity Hospital of Wales, Cardiff, UK
Aim of the study: To evaluate the use of anatomically contoured
ocking plate ﬁxation in the management of unstable fractures of
he lateral end of the clavicle.1 (2010) 167–196 193
Methods: Patients with unstable fractures of the lateral clavi-
cle (Neer type II) were prospectively recruited for the study. The
fractures were internally ﬁxed using anatomically contoured lat-
eral clavicle locking plates. The patients were followed up for a
minimumof6months toassess fracturehealing (clinically and radi-
ologically), functional outcome (modiﬁed Oxford shoulder score
[0–48] and The Disabilities of the Arm, Shoulder and Hand [DASH]
Score) and patient satisfaction (Modiﬁed visual analog scale).
Results: Five patients with Neer type II fractures were treated
using the newly introduced anatomically contoured lateral clavi-
cle locking plates (Synthes, USA). Mean patient age was 29.6 years
(range 16–55 years). Two fractures were ﬁxed acutely where as
the others established non-union cases were following conserva-
tive treatment. All the fractures united at the mean of 10 weeks
(range 8–12 weeks) after surgery. At the latest follow up the mean
modiﬁed Oxford shoulder score was 44 and the mean DASH score
was 7.06. All the patients were extremely satisﬁed with the out-
come with a mean satisfaction score of 8.5. One of the cases had a
wound breakdown that was re-sutured and healed well. The only
other problem reported was metalwork prominence in 2 patients.
Conclusion:Anatomically contoured lateral clavicle lockingplate
ﬁxation is a good option in the management of Neer type two lat-
eral clavicle fractures which are known to have a high incidence
of non union with non operative treatment. It provides stable ﬁxa-
tion which permits early rehabilitation and it resulted in excellent
functional outcome in our series. We would however recommend
that the plates should be pre-bend laterally to reduce metal work
prominence.
doi:10.1016/j.injury.2010.07.400
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Ulnar shortening osteotomy: are complications under reported
Talvinder Singh, Samuel Chan, Simon Tan, Michael Craigen
The Birmingham Hand Centre, Birmingham, United Kingdom
Purpose: Ulnar shortening osteotomy has become an accepted
treatment of a variety of ulnar sided wrist disorders. We have been
performing ulnar shortening with an oblique osteotomy cut with
the aid of a commercially available jig and the osteotomy is ﬁxed
with a Dynamic Compression Plate. The aim of this study was to
report the complications following ulnar shortening.
Methods: We retrospectively analysed 56 consecutive ulnar
shortening osteotomies. There were 36 female and 19 male
patients. The mean age was 45 years. The mean follow up was
399 days. 25 patients had pre-operative MRI scans and in 34
arthroscopy of the wrist had been performed. 22 tears of the tri-
angular ﬁbrocartilage complex were recorded on arthroscopy. In
all cases shortening had been performed with the aid of a jig and
bone resection performed in an oblique orientation. Dynamic Com-
pression Plates was used for ﬁxation and a lag screw was inserted
throughoneof theplate-holes andacross theosteotomysite. Radio-
graphs were evaluated for preoperative and postoperative ulnar
variances and postoperatively for bony union.
Results: The average post-operative ulna variance was 0.12mm.
The average time for osteotomyunionwas 82days. Therewere four
delayed unions. There were three non-unions. The average time of
revision surgery was ten-months. All cases have gone onto radio-
graphic union. 19 patients underwent a second operation to have
their plates removed. Average time to plate removal was 494 days.
There were two cases of re-fracture following plate removal.
Conclusions: The rate of delayed and non-union following ulna
shortening osteotomy is higher in our series when compared to
the literature. We also noted higher incidence of plate removal and
re-fracture through the osteotomy site. These complications are
